Histone deacetylase inhibition and estrogen receptor alpha levels modulate the transcriptional activity of partial antiestrogens.
In this study, we have analysed the effects of histone deacetylase (HDAC) inhibition on estrogen receptor (ER) expression and on its transcriptional activity in response to antiestrogens. In several breast cancer cell lines, trichostatin A (TSA), a potent HDAC inhibitor, strongly decreases ERalpha expression in a dose-dependent manner. This repression is observed independently of the presence of ligand and also occurs in ovarian and endometrial cell lines. In addition, we show that in MCF7 cells bearing a stably transfected reporter plasmid (MELN cells), partial antiestrogens such as 4-OH-tamoxifen (OHTam), raloxifen or LY117018, switch to an agonist activity upon HDAC inhibition. This effect is blocked by the pure antiestrogen ICI182780 and exhibits a half-maximal concentration of OHTam equivalent to its affinity for ERalpha. The TSA-dependent decrease of ERalpha expression is required to induce the agonist switch of OHTam properties as it is lost in cells constitutively expressing exogenous receptors (MELN-ERalpha or ERbeta). By contrast, the transrepression activity of OHTam is abolished by TSA independently of the decrease of ERalpha expression. Interestingly, in MELN-ERalpha, ICI182780 remains inhibitory suggesting the involvement of HDAC-independent mechanisms. Finally, in the absence of TSA, transcriptional activity in response to OHTam is significantly raised in MELN cells expressing low levels of ERalpha after transfection of antisense oligonucleotides. In conclusion, inhibition of HDAC enzymatic activity and modulation of ERalpha levels tightly control the relative agonist activity of partial antiestrogens on a stably integrated reporter transgene.